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three molecules of hydrogen to form two molecules of ammonia
gas. Four molecules turn into two molecules. How will this
affect the volume? Since equal volumes contain equal num-
bers of molecules, the more molecules of gas there are, the greater
the space required under standard conditions; and the fewer the
molecules, the smaller the space. Since the reaction cuts the
number of molecules in half, there tends to be a reduction of
volume. If we do not compress the gas, the molecules will get
farther and farther apart as the reaction progresses, and the pres-
sure will grow less.
This being so, shall we confine the gases at a high pressure, or
low? There is a general principle which decides just such ques-
tions as this. It is known as Le Ch atelier's principle, and applies
only to reversible actions in a state of equilibrium. Suppose we
increase the pressure. Will that help the action to go forward, or
backward? If the change in question tends to undo the corre-
sponding change produced by the forward action, that action will
be furthered. If the applied change tends to undo the backward
action, that action will be favored. This is the essence of Le
Chatelier's principle. We have already seen that the forward
action (the union of nitrogen and hydrogen) tends to lower the
pressure. To undo that effect, we should increase the pressure.
In the Haber process, the gases are enclosed in a hollow bomb
under a pressure of 150 to 200 atmospheres, or more than a ton to
the square inch. In France, modifications using up to seven tons
per square inch have been tried* At these enormous pressures, the
likelihood that nitrogen and hydrogen atoms will make the neces-
sary contacts is greatly increased. Bombs made of special steel
alloys are used. Ordinary iron would not do, for at the pressures
used the hydrogen would escape through the solid walls as readily
as water through filter paper.